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. The present invention is related to an antibody, -or 



10 



15 



20 



25 



fragments thereof, having a binding structure for a 
target structure displayed in, and on the cell surface 
of, human gastrointestinal epithelial tumour cells and in 
a subpopulation of normal human gastrointestinal 
epithelial cells; and to a target structure displayed in, 
or on the surface of tumour cells; a vaccine composition 
comprising said target structure; a pharmaceutical 
composition comprising said antibody; as well as methods 
related to human malignant diseases. 
BACKGROUND OF THE INVENTION 

Surgery is the primary treatment of colorectal 
cancer leading to five-year survival rates of 90 to 40 
percent depending on the state of tumour progression from 
Dukes Stage A to C. Conventional adjuvant therapy that 
includes radiation therapy and chemotherapy has been able 
to reduce the death rates further by approximately 30 
percent (1). Despite these achievements cancer of the 
colon and rectum is one of the major causes of death in 
human cancer. Immunological therapy has been extensively 
attempted. However, colon cancer has generally been 
resistant to immunotherapy and is considered to be of low 
iinmunogenicity. Patients with colon cancer neither 
respond to IL-2 treatment or adoptive transfer of in 
vitro cultured tumour infiltrating lymphocytes otherwise 
active in patients with immunogenic malignancies such as 
melanoma. Most encouraging however, RiethmUller et al. 
reported a 32 percent decreased seven-year death rate for 
Dukes Stage C colorectal cancer treated after primary 
tumour reaection with a naked murine mAb directed to a* 
tumour and normal epithelial associated antigen <Ep-CAM) 
12), indicating that other immunotherapeutic modalities 
could be effective. 
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A significant improvement of adjuvant immunotherapy 
and of the treatment of more advanced stages of cane r 
should require a more potent effector mechanism than 
provided by a naked mAb. In principle, an increased 
5 potency should require an increased tumour' selectivity of 
the targeting antibody. 

The limited number of colon cancer associated 
antigens defined today have been discovered using 
hybridoma produced murine mAbs resulting from xenogenic 

10 immunisations with human tumours (3) • 

The use of large phage display libraries for the 
identification of novel tumour-associated antigens can be 
expected to significantly speed up the process of finding 
target molecules useful for tumour immunotherapy and 

15 diagnosis. Such identification of target molecules could 
be accomplished by the selection and screening of 
antibody phage libraries on cultured tumour cells and 
tissue sections to generate specific reagents , defining in 
vitro and in vivo expressed antigens (4). The phage 

20 display technology has been established as an efficient 
tool to generate monoclonal antibody reagents to various 
purified antigens, and the construction and successful 
selection outcome from immune/ naive and synthetic 
antibody phage libraries have been described in several 

25 studies (5). 

Non-immune libraries are favourable with respect to 
their general applicability, making unique libraries for 
every single, target unnecessary. On the other hand, 
sufficiently large and high quality non-immune libraries 

30 are difficult to construct and a target discovery process 
using these libraries should require efficient subtract- 
ive selection methods when based on complex antigens. 

2V phage library of a more moderate size has now been 
constructed from a near human primate immunised with 

35 complex human antigens. This represents an approach that 
takes advantage of an in vivo pre-selected repertoire. 
Such libraries should be enriched for specificities to 
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tumour specific epitopes In a reduced background react- 
ivity to xenogeneic antigens (6) . Furthermore/ as 
compared to the mouse, primate antibodies demonstrating 
close sequence homology with human antibodies should not 
•5 be immunogenic in man (7) . 

Novel primate antibodies from a phage library that 
define selectively expressed colon cancer associated 
antigens have now been identified. The therapeutic 
potential,, demonstrated by T cell mediated killing of 

10 cultured colon cancer cells coated with two of these 
antibodies fused to engineered super ant igens, is 
comparable with superantlgens fused to murine Fab 
fragment specific for colon cancer associated antigens 
such as BP-CAM/ for which there has previously been 

IS established the therapeutic capacity in experimental 
systems (8) • 

There is also provided a method for efficient 
positive and subtractive cell selection of phage 
antibodies that should facilitate future identification 

20 of novel phenotype specific antigens including tumour 
associated antigens using antibodies from large phage 
libraries. 

BRIEF SUMMARY OF THE INVENTION 

The present invention is related in a first aspect 

25 to an antibody, or fragments thereof, having a binding 

structure for a target structure displayed in, and on the 
cell surface of, human gastrointestinal epithelial tumour 
cells and in a subpopulation of normal human gastro-* 
intestinal epithelial cells, said binding structure 

30 comprising the complementarity determining region (CDR) 
sequences in the light chain comprising essentially the 
amino acids number 23-33 (CDRl), 49-55 (CDR2) , 89-98 
(CDR3) of the amino acid sequence shown in SEQ ID NO:l, 
and the CDR sequences in the heavy chain comprising 

35 essentially the amino acids number 158*162 (CDRl) , 

177-193 (CDR2) , 22S-23B (CDR3) of the amino acid sequence 
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similar unique binding properties. 

In one embodiment the antibody is phage selected. In 
another embodiment the sequences are of Macaca 
5 fascicularis origin, which sequences have an identity. of 
at least 84% to corresponding sequences of human origin. 
Preferably, the antibody has low intmunogenicity or non- 
immunogenicity in humans. 

In a further embodiment , the antibody has been 
10 derivatised by genetically linking to other polypeptides, 
and/or by chemical conjugation to organic or non-organic 
chemical molecules, and/or by di-, oligo- or multimeri- 
sation. 

In still a further embodiment, said antibody is 
15 genetically linked or chemically conjugated to cytotoxic 
polypeptides or to cytotoxic organic or non-organic 
chemical molecules. 

In a further embodiment, said antibody is 
genetically linked or chemically conjugated to biologi- 
20 cally active molecules. 

In still a further embodiment, said antibody is 
genetically linked or chemically conjugated to immune 
activating molecules. 

In another embodiment, said antibody has been 
25 changed to increase or decrease the avidity and/or 
affinity thereof. 

In still another embodiment, said antibody has been 
changed to increase the production yield thereof. 

In a further embodiement, said antibody has been 
30 changed to influence the pharmacokinetic properties 
thereof. 

In still a further embodiment, said antibody has 
been changed to give new pharmacokinetic properties 
thereto. 

35 In a further embodiment, said antibody is labeled 

and the binding thereof is inhibitable by an unlabeled 
form of said antibody and not by other binding 
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structures, and not inhibiting th binding of oth r bind- 
ing structures having other specificities. 

In another aspect the invention relates to a target 
structure displayed ±n, or on the surface of, tumour 
5 cells, , said target structure 

a) having the ability of being specifically blocked 
by and to specifically block the binding structure of an 
antibody as defined in any one of claims 1-14, and other 
binding structures with similar binding specificities, 
10 b) being displayed in, and on the surface of, human 

gastrointestinal epithelial cells, 

c) being displayed on a subpopulation of normal 
human gastrointestinal epithelial cells, 

d) being highly expressed on the surface of tumour 
15 cells, and 

e) being a target for cytotoxic effector mechanisms. 
In one embodiment of said target structure/ the 

binding structure is labeled and. the binding thereof is 
inhibitable by an unlabeled form of said binding 

20 structure and not by other binding structures, and not 

inhibiting the binding of other binding structures having 
other binding specif icies. 

In a further embodiment of said target structure 
said binding structure comprises one or more of the 

25 complementarity determining region (CDR) sequences 
comprising essentially the amino acids number 23-33, 
49-55, 88-98, 158-162, 177-193, 226-238 of the amino acid 
sequence shown in SBQ ID NO: 1, or other binding 
structures with similar unique binding properties. 

30 In still a further embodiment of said target 

structure said binding structure is an antibody, which 
antibody in a further embodiment comprises the variable 
region of a light chain comprising essentially the amino 
acids number 1-109 of the amino acid sequence shown in 

35 SBQ ID NO: 1, and the variable region of a heavy chain 
comprising essentially the amino acids number 128-249 of 
the amino acid sequence shown in SBQ ID NO: 1. 



28 OKT, '99 14: 14 PWPPRTENT S Q 

trie. t. Patent- och reg.verket 
1999 -10- 2 8 

6 

Huvudfoxea Kossan \ 
Said target structure is in a furth r embodiment 

expressed homogenously in human colonic epithelial cells 

and less in pancreatic duct and bile duct cells. 

In still a further embodiment, the expression of 

5 said target structure is correlated to gastrointestinal 

epithelial differentiation. 

The invention relates in a further aspect to an 

anti-idiotype of a target structure as defined above , 

which anti-idiotype is specifically blocked by and 

10 specifically blocks a binding structure having similar 

binding specificity for said target structure. 

In still a further aspect, the invention relates to 

a vaccine composition comprising as an active principle a 

target structure as defined above, or an anti-idiotype of 

15 said target structure as defined above. 

In another aspect/ the invention relates to a 

binding structure which recognizes a target structure as 

* defined' above, and which is of an organic chemical' 

nature. 

20 The invention is also related to a pharmaceutical 

composition comprising as an active principle an antibody 

as defined above. 

In a further aspect the invention is related to a 

method of in vitro histopathological diagnosis and 
25 prognosis of human malignant disease, whereby a sample is 

contacted with an antibody as defined above and an 

indicator. 

.Embodiments of said method comprise tumour typing, 
tumour screening, tumour diagnosis and prognosis, and 
30 monitoring premalignant conditions 

In still a further aspect, the invention is related 
to a method for in vitro diagnosis and prognosis of human 
malignant disease, whereby concentrations in bodily 
fluids of an antigen comprising a target structure, as- 
35 defined above, or an anti-idiotype of said target 
structure, as defined above, is assayed. 
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method for in vitro diagnosis and prognosis of human 
malignant disease, whereby concentrations in bodily 
fluids of an antibody as defined above is assayed. 
5 A still further aspect of the invention is related 

to a method for in vitro diagnosis and prognosis of human 
malignant disease, whereby concentrations in bodily 
fluids of a complex of a) an antigen comprising a target 
structure, as defined above, or an anti-idiotype of said 
10 target structure, as defined above, and b) an antibody, 
as defined above, is assayed* 

in a still further aspect, the invention is related 
to a method for in vivo diagnosis and prognosis of human 
malignant disease, whereby the localisation of an 
15 antibody, as defined above, to tumour deposits in a human 
subject is determined. Said antibody is preferably 
. administered to the subject before the determination. In 
one embodiment said antibody is accumulated in tumour 
deposits. In a further embodiment, said method is 
20 quantitative. 

Another aspect of the invention is related to a 
method for therapy of human malignant disease, whereby an 
antibody, as defined above, is administered to a human 
subject, in one embodiment of this method said antibody 
25 has been changed by being genetically linked to molecules 
giving the combined molecule changed pharmacokinetic 
properties. In another embodiment said antibody has been 
changed by being derivatised. 
DETAILED DESCRIPTION OF THE INVENTION 

30 The identification of novel tumour associated 

antigens (TAAs) is pivotal for the progression in the 
fields of tumour immunotherapy and diagnosis. In relation 
to the present invention, there was first developed, 
based on flow cytometric evaluation and use of a mini- 

35 library composed of specific antibody clones linked to 
different antibiotic resistance markers, methods for 
positive and subtractive selection of phage antibodies 
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favour subtractive selection efficiency/ but also 

increases the probability of avidity selection of low 

affinity antibodies from libraries. 

Specificity of C215 scPv phage binding to colon 

5 adenocarcinoma Colo205 cells. was clearly demonstrated < 

Sound phage could be efficiently eluted by use of the 

protease Genenase that specifically cleaves a target 

sequence between the phage protein III and the scFv 

antibody leaving the cells intact after elution. This 

10 non-chemical elution method should equally efficiently 
elute phage antibodies irrespectively of their binding 
affinity and only phage bound by scFv interactions, 
adding to the specificity of the process. 

The enrichment achieved after three selection rounds 

15 on Colo205 cells (500 000*) using this selection protocol 
was similar to that reported by other investigators for 
selections on complex antigens. 

After verifying the performance of the various 
methodological steps the combined technology was applied 

20 to library selections using Colo205 cells. 

The library was* constructed from a near human 
species immunised with human tumours. The antibody pool 
generated this way would potentially include affinity 
matured antibodies to tumour specific antigens in a 

25 limited background of xeno reactivities to widespread 
normal human tissue antigens (6). The antibodies 
identified recognised tumour and tissue differentiation 
antigens with restricted normal tissue distribution. All 
of the selected antibodies identified as colon cancer 

30 tissue reactive in the primary screening also reacted 
with viable Colo205 cells in flow cytometry. This 
restriction to cell surface specificities should reflect 
the selection process and not the composition of the 
library/ since a suspension of a mixture of tumour tissue 

35 components was used for the immunisation. 

In a similar previous study extra- and intracellular 
specificities were identified in an anti-melanoma library 
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produced the same way and s 1 cted using tissue sections 
as the antigen source (4) . Tissue sections of resected 
human colorectal tumours and normal colon (mounted in the 
same well) were used for the primary screening using 
5 immunohistocheraistry to assure the clinical relevance. of 
the selected specificities, to increase the efficiency 
and to obtain more qualitative information as compared to 
flow cytometric screening. 

The selected antibodies could be classified into 

10 four antibody specificity groups, distinguished by their 
reactivity patterns to epithelia in different organs (see 
Example 1, Table 1). Among these specificity groups, 
A3 scFv identified the most tumour selective antigen. 
This A3 TAA was highly, homogeneously and frequently 

15 expressed in samples of primary and metastatic colon 
cancer and of pancreatic cancer. Furthermore, its cell 
surface expression level as determined with the A3 Fab 
fusion protein (3 millions epitopes/cell) was: 
exceptionally high and permissive for cell surface 

20 mediated cytotoxic effects. 

Few, if any, of the frequently expressed human 
tumour antigens defined are tumour specific, but are 
commonly related to tissue differentiation such as A3 and 
the Ep-CAM. However, upregulated expression of these 

25 antigens in tumours should provide a basis for a 

therapeutically active dose window. The availability from 
the circulation of normal tissue compartments expressing 
the antigen may also be more restricted due to limited 
capillary permeability and their site of expression in 

30 the body (e.g. the exposure of the apical side of gut 

epithelial cells to circulating antibodies should be very 
limited) . 

The clinical experience with the pan-epithelial Ep- 
CAM reactive 17-1A mAb supports the feasibility to 
35 identify an effective non-toxic antibody dose. The 

restricted expression in epithelia of all of the selected 
scFv clones in this work, indicate that these clones in 
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pxincip 1 c uld be evaluated as candidates for lmmuno- 

therapeutic applications analogously to the 17-1A, .g. 

as full-length raAbs. However , a particular advantage for 

the A3 TAA as compared to the Ep-CAM is the lack of 

5 expression in most normal epithelia such as of the lung 

and kidney, although the expression in the colon is 

similar. 

The tissue distribution to subtypes of normal 
epithelia is supported by the selective expression in 

10 subtypes of carcinomas originating from the gastro- 
intestinal tract (see Example 2, Table 2) . 

Several of the previously well-known colon cancer 
associated antigens (CEA, CA50, CA19-9, CA242, Tag-72) (3) 
are expressed equally or more restrictedly in normal 

15 tissues as compared to the A3 epitope. However, in 
contrast to the A3 and the C215 Ep-CAM they are more 
heterogeneously expressed in tumours. 

Use of antibodies to the Ep-CAM has demonstrated 
good* clinical results including a survival advantage for 

20 colorectal cancer patients in an adjuvant setting (2) . 
With the objective to induce tumour responses even in 
more advanced stage patients, the introduction of potent 
effector molecules in conjunction with this antibody will 
challenge the "normal tissue resistance" seen in the 

25 treatment with the naked 17-1A mAb. Preclinically, this 
could be studied in model systems using toxin-conjugated 
antibodies specific to the murine version of this antigen 
' or animals transgenic, for human colon cancer associated 
antigens* 

30 Previously, antibody immunotoxins have been 

successfully used to cure mice in models with metastatic- 
ally growing tumours expressing xeno (human) tumour 
antigens not expressed in mouse tissues (10). However, 
the TAAs used are truly tumour specific and the models -do 

35 not reflect the potential for normal tissue targeted 
toxicity. 
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selection using an in vivo pre-selected immune 
repertoir , including restrictions and biases such as 
immunodominance (4). The low affinity and high epitope 
* density demonstrated for the A3 Fab binding to tumour 
. 5 cells as compared to the A3 scFv fusion protein suggests 
formation of scFv multimers that interact with epitopes 
that cluster on cell surfaces. Higher affinity monovalent 
variants of A3 Fab or alternatively, stable divalent 
constructs such as full-length A3 Fv grafted mAbs 
10 compatible with the putative low immunogenicity of A3 
should be developed. Such constructs would be suitable 
for targeting of appropriate effector molecules to this 
highly expressed gastro-intestinal tumour associated 
antigen. 

15 The invention is further illustrated in the follow- 

ing nonlimiting experimental part of the description. 
EXPERIMENTAL PART 
Materials and Methods 
Animals 

20 Cynomolgus Macaque (Macaca fasclcularis) monkeys 

were kept and immunised at the Swedish Institute for 
Infectious Decease Control (5IIDC) , Stockholm. Water and 
food were always available ad libitum. Four monkeys were 
immunised subcutaneous ly with 2 ml of a crude suspension 

25 of colon cancer tissues in 10 % normal cynomolgus serum 
in PBS. Booster doses were given day 21, 35, and 49. 
Antibody responses were demonstrated in two monkeys where 
the antigen had been admixed with alum' adjuvant. All 
animals were kept according to Swedish legislation and 

30 the experiments were approved by the local ethical 
committees. 
Tissues and cells 

Human tumours and normal tissue samples were 
obtained from Lund Oni varsity Hospital and Malms- -General 

35 Hospital, Sweden. The human colorectal cell line Colo205, 
the human B cell lymphoma cell line Raji and the murine 
B16 melanoma cell line were from the American Tissue 
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Culture Collection (ATCC, Rockville, MD) . The mouse 
melanoma B16-C215* cells transfected with the expression 
vector pKGE839 containing the Ep-CAM-1 gene (C215) has 
been described previously (9). 
5 The human cells were cultured in R^MI 1640 medium . 

(Gibco, Middlesex, OK) supplemented with 10% heat 
inactivated foetal bovine serum (Gibco) and 0.1 mg/ml 
gentamycin sulphate (Biological Industries, Kibbutz Beit 
Haemek, Israel) • The mouse cells were cultured in medium 

10 additionally supplemented with 1 mM glutamine (Hyclone, 
Cramlington, UK), 5*10* 5 M §~mercaptoethanol (ICN, Costa 
Mesa, CA), 0.2 % NaHC03 (Seromed Biochrome, Berlin, 
Germany), 1*10* 2 M HBPBS (HyClone, UT) and lxlO" 3 M sodium 
pyrovate (HyClone) . The cells were repeatedly tested for 

15 Mycoplasma contamination with Gene-Probe Mycoplasma T. C- 
test (San Diego, CA) • 

Phagemid vector and phage library construction 

Total spleen RNA was extracted from one of the 
responding monkeys using an RNA isolation kit from 

20 Promega (Mannheim, Germany) and cDNA was amplified using 
an RNA PGR kit from PE Biosys terns (Stockholm, Sweden) . 
The primers for cDNA synthesis of lambda light chain and 
heavy chain genes and for the assembly of these genes to 
scFv genes have been reported previously (*}• The scFv 

25 cDNA was ligated into a phagemid vector (4) in fusion 

with the residues 249-406 of the M13 gene III- The scPv- 
glll gene was expressed from a phoA promoter and the 
resulting protein was directed by the E. coJi heat stable 
toxin II signal peptide, 

30 Repeated electroporations of 7 jig library vector 

with scFv gene inserts resulted in a total of 2.7*10 7 
primary transformed £. coli TG-1 growing as colonies on 
minimal agar plates. The colonies were scraped from the 
plates and grown in 2*YT at 150 rpm and 37*C for.lh. The 

35 culture was superinfected with M13K07 helper phage 

(Promega) in 50 times excess* Ampicillin to a concentra- 
tion of 100 mg/1 was added and the culture grown for a 
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further hour. After addition of kanamycin to a concent ra- 
ti n of 70 mg/1, the culture w s grown for 15 h at 30°C 
and 250 rpm. The phage particles were harvested from the 
• culture supernatant using two repeated PEG/NaCl 
5 precipitations. The precipitated phage was resolved in 
PBS 1% BSA, 
Western blot analysis 

A two-fold dilution series of scFv-C215 phage 
particles (from an undiluted stock of PEG-precip- 

10 itated/concentrated phage) was applied to separation on a 
reducing 12% polyacrylamide gel with 1% SDS and 2% p- 
mereaptoethanol. The proteins were transferred to a 
nitrocellulose membrane <Bio-Rad, Hercules, CA) by 
electrophoresis. The membrane was blocked with 5% low-fat 

15 milk (Semper AB, Stockholm, Sweden) and then incubated 
with a rabbit antiserum against a protein III derived 
peptide sequence, AEGDDPAKAAFN SLQASATEC , conjugated to 
keyhole limpet hemocyanin . Secondary horse radish 
peroxidase (HRP) conjugated goat-anti-rabbit antibodies 

20 (Bio-Rad) were incubated for 30 min. Between all steps 

the membrane was washed 3 times during 5 min in PBS/ 0.5% 
Tween 20. The membrane was incubated in substrate 
(Amersham Pharmacia Biotech, Little Chalfon Buckingham- 
shire, UK) for one min, A light sensitive film (ECL 

25 hyperfilm, Amersham) was exposed to the membrane and 
developed for 0.5-5 min. 

Similarly, to analyse the integrity of purified Fab 
(A3, including cynomolgus CK1 and Clambda domains), scFv- 
and Fab (including murine CHI and ckappa) -5EA(D227A) 

30 fusion proteins (produced as described previously (9)), 
12% SDS-PAGEs were performed. The membranes with 
transferred proteins were incubated with purified 
polyclonal rabbit anti-SEA antibodies followed by the 
reagent steps described above. 

35 Model &nd library phage selection on cells 

Phage suspensions of the lambda light chain library 
(or of model phage) , 10 12 in 100 pi PBS/1% BSA, were 
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incubated with 3 million Colo205 c lis for lh on ice. The 
cells were washed 3 times including a 10-min incubation 
using 2 ml PBS/1% BSA for each wash. The phage were 
'eluted by adding 50 \xl of 33 \xgMl Genenase to the cell 
5 pellet and incubated for i5 min. Genenase, which is a* 
subtilisin BPtT mutant, S24C/H64A/E156S/G169A/Y217L, was 
kindly provided by Dr. Poul Carter (San Francisco, CA) . 
After centrifugation the supernatant was transferred to a 
new tube and 250 pi 1% BSA in PBS was added. To rescue 

10 and amplify the selected library (and the model phage 

particles in the multi-pass experiment) , the eluted phage 
particles were allowed to infect 1 ml, £. coli DHSaF ' 
(ODeoonm - 1-0). The infected bacterial culture was 
diluted 100 times with 2*YT supplemented with the proper 

15 antibiotic and cultured until an OD >1.0 (up to two 
days) . 

Finally, to. produce soluble scFv the amber 
suppressor strain HB2151 of E. coli was infected with the 
selected library from the second and third round. After 

20 growth on agar plates containing ampicillin, single 

colonies were cultured in 96 Micro well plates in 2*YT 
medium supplemented with ampicillin at 30 °C for 17 h. 
After centrifugation , removal of the supernatant to which 
an equal volume of PBS/1%BSA was added, individual scFva 

25 were analysed for iinmunoreactivity to sections of human 
tumours and normal tissues* Briefly, the C-terminal tag, 
ATPAKSE, was detected using a rabbit antiserum. followed 
by biotinylated goat anti-rabbit antibodies (DAKO* A/S, 
Copenhagen, Denmark) and StzeptABComplex HRP (DAKO A/S) 

30 {see ^Immunohistocheraistry w ) . 
Jfflzminohi s t o chemi s t ry 

Frozen cryosectlons (8 pra) were air-dried on slides, 
fixed in acetone at -20 °C for 10 min and rehydrated in 
20% foetal bovine serum in PBS (FBS) . Endogenous " biotin 

35 was blocked with avidin (diluted 1/6) for 15 min and then 
with biotin (diluted 1/6) for 15 min (Vector Labora- 
tories, Burlingame, CA) . Affinity purified and 
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biotinylated rabbit anti-SEA antibodi s, 5 fig/ml , were 
incubated for 30 min followed by StreptABComplex HHP 
(DAKO A/S, Copenhagen, Denmark), 1/110 diluted in 50 mM 
Tris pH 7.6 for 30 min. Between all steps the sections 
5 were washed 3 times in TBS. The staining reaction. was ' 
developed for 8 min in 0.5 mg/ml 3,3*-diaminobenzidine 
tetrahydrochloride (Sigma) dissolved in Tris pH 7.6 with 
0.01 percent H202- After 10 min counterstalning in 0.5% 
methyl green, the slides were rinsed for 10 min in tap 

10 water and gradually dehydrated in 70-99% ethanol and 
xylene before mounting in DPX medium (Sigma) . 
Flovr cytometry 

The Colo205 colon cancer cells were dissociated with 
0*02% w/v EDTA and washed with PBS. To follow the 

15 development of an antibody response in the monkeys the 
cells were incubated consecutively with diluted serum, 
for lh at 4°c, biotinylated rabbit anti-human IgG 
antibodies (Southern Biotechnology Ass. Inc., Al, USA} 
for 30 min, and finally with avidin-PE (Becton Dickinson, 

20 Mountain View, CA) for 30 min. 

The binding of model phage to the cells was analysed 
using rabbit-anti-M13 antibodies (produced by 
immunisation of rabbits with M13 particles] and FITC 
conjugated donkey anti-rabbit antibodies (Amersham 

25 Pharmacia Biotech) • The binding of antibodies fused to 
S£A(D227A) was detected using biotinylated rabbit anti- 
SSA antibodies and avidin-PE. All reagents were diluted 
in PBS/1% BSA. The cells were washed twice with 
PBS/1% BSA after incubations with reagents and three 

30 times including 10 min incubations after binding of phage 
particles. 

Flow cytometric analysis was performed using a 
FACSort flow cytometer (Becton Dickinson) . 
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Affinity determination on cultured cells 

A3 scFv-SEA(D227A), A3 Fab-SEA (D227A) and IF scFv 
5EA(0227A) fusion proteins, 80 pg of each protein, were 
labelled with iodine as described by Bolton and Hunter 
5 to a* specific activity of 10-15 pCi/pg. Colo205 cells 'and 
Raji cells, 30 OOQ/sample were incubated with the 
iodinated fusion protein at 100 yil/tube in a two- fold 
dilution series in 1% BSA for Ih and then washed three 
times in PBS before measuring bound activity. The con- 

10 centration of added and bound fusion protein was used for 
Scatchard analysis. The background binding to the Raji 
cells was subtracted to calculate the specific binding to 
the Colo205 cells. 
Cytotoxicity assay 

15 The T cell dependent cytotoxicity of the super- 

antigen fusion protein (superantigen antibody dependent 
cellular cytotoxicity, SADCC) was measured in a standard 
4 h chromium-release assay employing s *Cr-labelled 
Colo205 cells as target cells. and human T cells as 

20 effector cells (9). The percent specific lysis was 
calculated as: 

100 * cpm experimental release - cpm background release 
cpm total release - cpm background release 

25 

EXAMPLE 1 

Generation of tumour binding monoclonal cynomolgus ■ . 
antibodies 

Cynomolgus monkeys, Afacaca f**cicuiaris (four 
30 individuals) were repeatedly immunised with a suspension 
of human colon carcinomas four times every other week. 
The gradual development of an antibody response in the 
monkeys was followed by flow cytometric staining of 
cultured colorectal cells, Colo205, using dilution series 
35 of the preimniune and immune sera. An IgG antibody 

response was elicited only when alum precipitated tumour 
tissue suspensions were used (two individuals) . 
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Th monkey with the high st binding lev 1 of immune 
to preimmune serum antibodies was used for the construc- 
tion of a large combinatorial scFv phage library of 
approximately 2.7*10 7 (estimated from the number of 
5 primary trans formants ) . The primate phage library was' 
selected using Colo205 cells. The total phage yield 
(eluted/added number of phage counted as colony forming 
units, CFU) from three consecutive selection rounds 
increased gradually from 1.9*10" 7 , 1.4*1(T S , to 1.2xl(T 3 . 

10 Five percent (12/246) of the monoclonal soluble scFv:s 
produced from the phage library after the third round of 
selection were demonstrated to bind to sections of a 
human colorectal cancer tissue and to intact Colo20S 
cells by flow cytometry. All of the selected antibodies 

IS demonstrated individually unique nucleic acid sequences 
according to Hinf I restriction patterns analysed by 1% 
agarose gel electrophoresis. 

• The antibody genes were amplified by polymerase 
chain reaction using 5 jil of bacterial cultures and 

20 primers complementary to regions 5 'and 3* to the scFv 

gene in the phagemid vector (regions in the phoA promoter 
and in the Ml 3 gene III) . 

The selected scFv demonstrate individually unique 
reactivity with epithelia in normal tissues 

25 The colorectal cancer reactive acFv's were 

classified into specificity groups based on their 
immunohistochemical reactivity pattern witfc normal 
tissues (Table 1). The antibodies studied in detail were 
A3 scFv (and A3 scFv-SEA(D227A) ) , A10 scFv r 3D scFv and 

30 ID scFv. The representative antibodies could be 

distinguished from each other by their fine specificity 
to epithelia in different organs and by their binding to 
leukocytes- The ID scFv strongly reacted with gut 
epithelia and was the only antibody that reacted* with 

35 cells of polymorph nuclear granulocyte morphology. The ID 
scFv also differed from the other antibodies by staining 
the luminal surface of kidney tubuli and collecting ducts 
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whereas the A10 scFv reacted homogeneously (non-pclariy) 
with these epithelial cells and 3D scFv and A3 scFv were 
negative. ID, A10 and 3D, but not A3 scFv also reacted 
with macrophage-like cell's in the lung. 
5 " A fifth group of antibodies, not extensively 

evaluated and thus not included in Table 1, reacted with 
colon epithelia, leukocytes and Kuppfer cells in the 
liver. The A3 scFv stands out as demonstrating the most 
restricted reactivity with the panel of normal tissues 

10 used* The most prominent normal tissue reactivity of the 
A3 was staining of normal colon epithelium. Weak staining 
were also detected in small ducts of the pancreas and 
bile ducts of the liver and of substructures in small 
bowel epithelia. The surface epithelium of one of the two 

15 stomach samples was strongly stained by the A3 antibody. 

The reactivity pattern of the A3 scFv was confirmed 
using the fusion protein A3 scFv-SEA(D227AJ . This format 
permitted the use of polyclonal rabbit anti-SEA 
antibodies for irwnunohistochemical detection, which is a 

20 more sensitive detection system demonstrating lower 

background and tissue crossreactivity as compared to the 
use of secondary antibodies to the peptide tag, ATPAKSE, 
at the Oterminus of the scFvs. 
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Table 1 nwcuTiohlatocheiaicAl reactivity to normal human tissues of soluble scFv 



fragments *ro» the selected colorectal cancer phage library 

oov clone designation 



Tissue / rob- structure 


n* 




Tar " " 


3D 


iiD 


Esophagus 

/ epithelial tissue 


1 


0 


ND 


SID 


«D, 


/ non-epithelial tissue 




u 


Mfl 
HD 


tan 


ND 


/ epithelium 




44 


4 


4 


44 






o 


0 


0 


granulocytes 44 


flat 11 bowel 

/ villi epithelium 


2 


{+) 


heterogenous ly + 


4 


heterogenously ( + ) 


/ basal glandulae 




4 






Tt 






o 




0 


Q 


Ventricle 

/ surface epithelium 


2 




0 


0, + 


44 


/ glandular epithelium 




0 


4, 44 


0 


+4 






A 
V 


0 


n 


0 


pancreas 

/ acini 




o 


I T J 




1 


/ small duces 




I + > 


( + > 


4 


44 


/. large ducts 




0 • 


< ♦ ) 


4 


+4 


/ non-epithelial tissue 




0 


0 


M 

0 


A 
V 


/ endocrine 




0 


0 


0 


0 


\Svtx 

/ hepatocytes 




0 


ND 


ND 


KD 


/ Kuppfet cells 




0 


W> 


ND 


ND 


/ bile ducts 




( + 1 




ND 


ND 


Kidney 

/ pro*imal tubuli 


l 


0 




0 


luminal surface 44 


/ distal tubuli 




0 


4 


0 


luminal surface +4 


/ coll ec tine ducts 




o 


4 


0 


luminal surface 44 


/ glomeruli 




0 


0 


0 


0 


/ non-epithelial tissue 




0 


0 


0 


0 


Bladder 

/ epithelial tissue 










vn 


/ non-epithelial tissue 




0 


ND 


. NO 


ND 


Prostate 

/ epithelial tissue 


l 


0 


44 


4 


ana secreted 
material 44 


/ non-epithelial tissue 




0 


0 


0 


0 


lung 

/ bronchial epithelium 


l 


0 


( ♦ ) 


( ♦ ! 


A' " 


/ alveoles epithelium 




0 


< ♦ > 


( ♦ ) 


0 


/ non-epithelial tissue 




0 


macrophages 4 


macrophages 
+ 


granulocytes 44, 
macrophages 4 


CP0 

/ gray matttr 


i 


0 


ND 


SO 


wr 


/ white matter 




0 


STO 


ND 


ND 


Skeletal muscle 


1 


Q 


PP " " 
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- Table 1 + = ^derate, 

0 - negative, C+» - « eale ' 

«.<u«.tJy ^'"^ " W fusi0 „ protein «• «m* 

of priory colon c.n=« *«'» , lyw h nod. 

tK. Uvor. to contra". ° f 

•«7 t i / t ;°;r.r.;".no — u -» i- 

gastric, prostate, d 
20 carcinomas vere negative. 

Tumor tissue reactivity of A3 



15 



11 



Table 

Tumor tissue 

colon cancer. 

primary tumors 

Colon cancer 

metastasis in 

lymph node, 
liver and ovary 
Pancreas cancer 4 
Ventricle cancer 2 
Prostate cancer - 
Breast cancer 
Lung carcinoma 
(non-small cell) 

Malig» Bnt 
melanoma 



2 
2 



Reactivity — t 

, rT.ils are strongly and 

"All tumor cel " tned 
homogenously stained 

As above 



As above 
Negative 
Negative 
Negative 
Negative 

Negative 
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EXAMPLE 3 

The A3 TAA Is highly expressed on the surface of colon 
cancer cells 

The results from several Scatchard plot 3 for 
5 affinity determination/ based on the binding of the 

fusion proteins A3 scFv-SEA(D227A) , A3 Fab and IF scFv- 
SEA(D227A) (IF was classified to the A3 specificity 
group) to Colo20S cells, are summarised in Table 3. 
Specific binding was calculated by subtraction of non- 
10 specific binding to human B cell lymphoma Raji cells, a 
cell line not expressing the A3 and IF TAAs, from the 
binding to Colo205 cells. Linear regression was used to 
calculate the slope and the intercept of the extrapolated 
line in the Scatchard plot. The A3 scFv-SEA(D227A) fusion 
15 protein saturated approximately 10-fold less binding 
sites per cell as compared to the A3 Fab (approx. 3 
million sites per cell) fusion protein, indicating that 
divalent (multivalent) binding was involved for the scFv. 
This is supported by the more than 100-fold higher 
20 overall affinity (3.6-5.5 nM) for the A3 scFv fusion 
protein as compared to the A3 Fab (580-780 nM) . 

A single experiment performed using the IF scFv- 
SEA(0227A) fusion protein, demonstrated similar binding 
affinity and saturation of binding sites as the A3 scFv- 
25 SEA(D227A) fusion protein. 



Table 3 Scatchard analysis of iodinated fusion 
proteins binding to Colo205 cells 



Fusion protein 


n* 


Kd (nM) 


million sites /cell 


A3 Fab-SEA < D227A) 


2 


580-780 


3.0-3.9 


A3 seFv-SEA(D227A) 


3 


3.6-5.5 


0.11-0.39 


IF ScFv-SEA(D227A) 


1 


4.2 


0.18 



* Number of experiments performed 
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EXM4PLB_i ...^ m ee il lysis of Colo205 

~ 3 and TF mcF-8SA(D227U aedaate T cell iy 

canity « the two. "««*^JL£ ' 
5 1, ecrv-SEMD^A) to J -Pedant gen 

pendent cellular ^^^^U the positive 

control C21o tao ^4-0 The A3 scFv- 

D1 .3 ftrti^tttn approached a plat.au 

M siiuaiw ln ' "prox. so P .r«nt 

£or ^1 lyai. ^"dalon .".t.^or th. C21S ran- 
in this 4 » assay, to that « t.n-Iold higher 

SEMD227A) fusion protein . altho « ^ m.dl.ted 

concentration (Figure «• hi , hec 

U • »i^lar level of Cyt °" lt " i ^.* A3 tcI v- S EMD221X) . 
concentration a. compared to W» SER(D2I7W fusion 

Iha negative control D1.3 ^aoF» w»i 
pr otein did not X»diat... any cytotoxicity. 



20 
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20 
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LEGENDS TO FIGURES 

Figure 1 The A3 tumour-associated antigen is 
homogeneously expressed in primary and metastatic tumours 
Immunohistochemical staining of frozen and acetone 
5 fixed sections of human tumour tissues using A3 scFv- ' 
SEA(D227A) and C215 Fab-SEA{D227A) at 70 nM. The A3 scFv 
fusion protein reacted strongly and homogeneously with 
both primary colon and pancreatic carcinoma resected from 
tumour patients. A representative staining of a primary 
10 colon cancer is shown for C215 Fab-SEA (D227A) in (A) and 
for A3 scFv-SEA(D227A> in (B) . Staining by A3 scFv- 
SEA(D227A) of a colon cancer liver metastasis is shown in 
(C) and of a primary pancreatic cancer in (D) « 



15 Figure 2 A3 scFv-SEA(D227A) coated Colo205 tumour cells 
are efficiently killed by T cells. 

Superantigen antibody dependent cellular 
cytotoxicity {SADCC) towards Colo205 cells mediated by A3 
scFv-SEA(D227A) reached the same maximal cytotoxicity as 

20 the anti-Ep-CAM fusion protein C215 Fab-S£A(D227A) , 

although at a ten-fold higher concentration. The absence 
of cytotoxicity mediated by the D1.3 scFv-SEA(D227A) 
demonstrates the need of a tumour targeting antibody 
moiety in the fusion protein. 



30 



28 GKT '99 14:23 flkftpATEKT 



S.29 



Wc t Patent- och feg.vartet 

1399 -10- 2 8 27 { 

HuvudfaxenKossan CJAJHS 

1. An antibody,, or fragments thereof, having a 

5 binding structure for a target structure displayed in, 
and on the cell surface of, human gastrointestinal 
epithelial tumour cells and in a subpopulation of normal 
human gastrointestinal epithelial cells, said binding 
structure comprising the complementarity determining 

10 region (CDR) sequences in the light chain comprising 
essentially the amino acids number 23-33 (CDR1) , 49-55 
(CDR2), 88-98 (CDR3) of the amino acid sequence shown in 
SEQ ID N0:1, and the CDR sequences in the heavy chain 
comprising essentially the amino acids number 158-162 

15 (CDR1), 177-193 (CDR2) , 226-238 (CDR3) of the amino acid 
sequence shown in SEQ ID NO; 1, or other binding 
structures with similar unique binding properties. 

2. An antibody according to claim 1, which is phage 
selected. 

20 3. An antibody according to claim 1, wherein the 

sequences are of Macaca fascicularis origin. 

4. An antibody according to claim 1, wherein the 
sequences have an identity of at least 84% to correspond- 
ing sequences of human origin. 

25 5. An antibody according to claim 1, which has low 

immunogenicity or non-immunogenicity in humans. 

6. An antibody according, to claim 1, which has been 
derivatised by genetically linking to other polypeptides, 
and/or by chemical conjugation to organic or non-organic 

30 chemical molecules, and/or by di-, oligo- or 
multimerisation. 

7. An antibody according to claim 1, which is 
genetically linked or chemically conjugated to cytotoxic 
polypeptides or to cytotoxic organic or non-organic 

35 chemical molecules. 
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8. An antibody according to claim 1, which is 
genetically linked or chemically conjugated to biologi- 
cally active molecules. 

9. An antibody according to claim 1/ which is 

5 genetically linked or chemically conjugated to immune' 
activating molecules. 

10. An antibody according to claim 1/ which has been 
changed to increase or decrease the avidity and/or 
affinity thereof, 

10 11. An antibody according to claim 1, which has been 

changed to increase the production yield thereof. 

12. An antibody according to claim 1, which has been 
changed to influence the pharmacokinetic properties 
thereof. 

15 13. An antibody according to claim 1, which has been 

changed to give new pharmacokinetic properties thereto. 

14. An antibody according to claim 1, which is 
labeled and the binding thereof is inhibitable by an- 
unlabeled form of said antibody and not by other binding 

20 structures, and not inhibiting the binding of other bind- 
ing structures having other binding specificities. 

15. A target structure displayed in, or on the 
surface of, tumour cells, said target structure 

a) having the ability of being specifically blocked 
25 by and to specifically block the binding structure of an 

antibody as defined in any one of claims 1-14 , and other 
binding structures with similar binding properties, 

b) being displayed in, and on the surface of, human 
gastrointestinal epithelial cells, 

30 c) being displayed on a subpopulation of normal 

human gastrointestinal epithelial cells, 

d) being highly expressed on the surface of tumour 
cells , and 

e) being a target for cytotoxic effector mechanisms. 
35 16. A target structure according to claim 15, 

wherein the binding structure is labeled and the binding 
thereof is inhibitable by an unlabeled form of said 
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binding structure and not by other binding structur s, 
and not inhibiting th binding of oth r binding 
structures having other binding specificities. 

17. A target structure according to claim 15, 

5 wherein said binding structure comprises one or more of 
the complementarity determining region (CDR) sequences 
comprising essentially the amino acids number 23-33/ 
49-55, 88-98, 158-162, 177-193, 226-238 of the amino acid 
sequence shown in SEQ ID MO: 1, or other binding 
10 structures with similar unique binding properties, 

18. A target sturcture according to claim 15, 
wherein said binding structure is an antibody. 

19- A target structure according to claim 18, 
wherein said antibody comprises the variable region of a 

15 light chain comprising essentially the amino acids number 
1-109 of the amino acid sequence shown in SEQ ID NO: 1, 
and the variable region of a heavy chain comprising 
essentiallay the amino acids number 128-249 of the amino 
acid sequence shown in SEQ ID NO: 1. 

20 20. A target structure according to any one of 

claims 15-19, which is expressed homogenously in human 
colonic epithelial cells and less in pancreatic duct and 
bile duct cells. 

21. A target structure according to any one of 

25 claims 15-20, the expression of which is correlated to 
gastrointestinal epithelial differentiation. 

22. An anti-idiotype of a target structure as 
defined in- any one of claims 15-21,. which anti-idiotype 
is specifically blocked by and specifically blocks a 

30 binding structure having similar binding specificity for 
said target structure. 

23. A vaccine composition comprising as an active 
principle a target structure as defined in any one of 
claims 15-21, or an anti-idiotype of said target 

35 structure as defined in claim 22. 
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24. A binding structure which recognizes a target 
structure as defined in any one of claims 15-21/ and 
which is of an organic chemical nature. 

25. A pharmaceutical composition comprising as an 
5 active principle an antibody as defined in any one of 

claims 1-14. 

26. A method of in vitro hietopathological diagnosis 
and prognosis of human malignant desease, whereby a 
sample is contacted with an antibody as defined in any 

10 one of claims 1-14 and an indicator. 

27. A method according to claim 26, which method 
comprises tumour typing. 

28. A method according to claim 26, which method 
comprises tumour screening. 

15 29. A method according to claim 26, which method 

comprises tumour diagnosis and prognosis. 

30. A method according to claim 26, which method 
comprises monitoring premalignant conditions. 

31. A method for in vitro diagnosis and prognosis of 
20 human malignant disease, whereby concentrations in bodily 

fluids of an antigen comprising a target structure, as 
defined in any one of claims 15-21, or an antl-idiotype 
of said target structure, as defined in claim 22, is 
assayed. 

25 32 * A method for in vitro diagnosis and prognosis of 

human malignant disease, whereby concentrations in bodily 
fluids of an antibody as defined in any one of claims 1- 
14 is assayed. 

33. A method for in vitro diagnosis and prognosis of 
30 human malignant disease, whereby concentrations in bodily 

fluids of a complex of a) an antigen comprising a target 
structure, as defined in any one of claims 15-21, or an 
anti-idiotype of said target structure, as defined in 
claim 22, and b) an antibody, as defined in any one of 
35 claims 1-14, is assayed. 

34. A method for in vivo diagnosis and prognosis of 
human malignant disease, whereby the localisation of an 
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antibody, as defined in any one of claims 1-14 , to tumour 
deposits in a human subject is det rmined. 

35 . A method according to claim 34, whereby said 
antibody is administered to the subject before the deter- 

• 5 minatibn. 

36. A method according to claim 34 , whereby said 
antibody is accumulated in tumour deposits. 

37. A method according to any one of claims 34-36, 
which is quantitative. 

10 38. A method for therapy of human malignant disease, 

whereby an antibody, as defined in any one of claims 1- 
14, is administered to a human subject. 

39. A method according to claim 38, whereby said 
antibody has been changed by being genetically linked to 

IS molecules giving the combined molecule changed pharmaco- 
kinetic properties. 

40. A method according to claim 38, whereby said 
antibody lias been changed by being derivatised: 
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SEQUENCE LISTING ID HO: 1 

v 

<110> Active Biotech AS 
<120> Novel compounds 2 

<130> A3 variable region (scSv) DNA sequence 

<140>ABR-0010/A3 
<141> 1959-10-15 

<160> 2 

<170> Patentln Ver- 2.1 

<210> 1 
<211> 747 
<212> DMA 

<213> Maeaca fascicular is 

<220> 

<221> CDS 

<222> (1) . . (747) 

<223> Coding sequence VL (1-109) - modified Kuaton linker (110-127} - VH 
(128-249) 

<400> 1 

tct tct gag ctg act cag ggc cct gea ttg tct gtg gee ttg gga cat 48 
Ser Ser Glu Leu Thr Gin Gly Pro Ala Leu Ser Val Ala Leu Gly His 

1 . 5 -10 15 . 

aca gtc agg atg aec tgc caa gga gae age etc aaa acc tat tat yea 96 
Thr Val Arg Met Thr Cya Gin Gly Aap Ser Leu Lye Thr Tyr Tyr Ala 
20 25 30 

age tgg tac cag cag aag cca ggc cag gtc cct gtg ctg gtc ate tat 144 
Ser Trp Tyr Gin Gin Lya Pro Gly Gin Val Pro Val Leu Val lie Tyr 
35 40 45 

ggt aac aac tac egg ccc tea ggg ate cea ggc cga ttc tct ggc tec 192 
Gly Asn Aan Tyr Arg Pre Ser Gly Ila Pro Gly Arg Phe Ser Gly Ser 
50 55 €0 

tgg tea gga aac aca get tec ttg ace ate act gcg get cag gtg gaa 240 
Trp Ser Gly Aan Thr Ala Ser Leu Thr He Thr Ala Ala Gin Val' Glu 
65 70 • -75 B0 

gat gag get gac tat tac tgt aac tec tgg gac age age ggt aec eat 268 
Aap Glu Ala Aap Tyr Tyr Cya Aan Ser Trp Aap Ser Ser Gly Thr Hie 
65 90 95 

ccg gta ttc ggc gga ggg aec egg gtg acc gtc eta ggt caa gee aac 336 
Pro Val Phe Gly Gly Gly Thr Arg Val Thr Val Leu Gly Gin Ala Aan 
100 105 110 

ggt gaa ggc ggc tct ggt ggc ggg gga tec gga gge ggc ggt tct gag 364 
Gly Glu Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu 
115 120 125 

gtg cag ttg gtg. gag tct ggg gga ggc ttg gta aag cct ggg ggg tec 432 
val Gin Leu val Glu Ser Gly Gly Gly Leu Val Lya Pro Gly Gly Ser 
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130 135 140 

r 

etg aga etc tct tgt gta gec tct ggg tec ate ttc agt age tct gtt 480 
L u Arg Leu Ser Cys Val Ala S r Gly Ser lie Phe S r Ser Ser Val 
145 150 155 160 

atg cac tgg gte cgc cag got cea gga aag ggt etg gag tgg gtc tea 526 
Met His Trp Val tog Gin Ala Pro Gly Lya Gly Leu Glu Trp Val Ser 
165 170 175 

gtt art agt gaa aat ggg cgt ace att aac tac gca gac tct gtg aag 576 
Val lie Ser Glu Aarv Gly Arg Thr lie Asn Tyr Ala Asp Ser Val Lye 
ISO 185 190 

gge ega ttc aec ate tec aga gac aac gee aag aac tea etg ttt etg 624 
Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Phe Leu 
195 200 205 

cag atg aac age etg aca gge gag gac acg gee gtc tat tac tgt agt 672 
Gin Met Asn Ser Leu Thr Gly Glu Asp Thr Ala Val Tyr Tyr Cya Ser 
210 215 220 

aga gag ggg gga cct gga aca acg tec aac egg etc gat gee tgg gge 720 
Arg Glu Gly Gly Pro Gly Thr Thr Ser Asn Arg Leu Asp Ala Trp Gly 
225 230 235 240 

ccg gga gte etg gte ace gtt tec tea 747 
Pro Gly Val Leu Val Thr Val Ser Ser 
245 
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ABSTRACT 

Huvudfcccen Kcsson 

An UUM, or . ft*-* thereof, 
, structure for a t.rg.t struct- U ™% f , 

entibody t. * ^^ur cell, and in a 

human gastrointestinal epitheli .1 turn . pith «xial 

subpopuiation of normal h» '^™th e ccs/laman- 
e.11.. said binding structure comprises » mp 

„ tan. --rr^jsnin.'s^ 

^."TSTaST^H .0-3, - amino acid 
"en" L»n in S M X. HO:l, ^ C» sacuance in 

bindln, structures with ai-il« unique ; binding 

PrOP *Thar" ' i. ' alao de.cribed a target atructur. di.pl.yad 
X. turf.c. of tumour cells, a vaccina compo- 
20 in or on the °^£ t , ttuctor „ . pharmaceutical 

sitlon comprising said tars methods 
composition comprising said antibody s. well 
related to human malignant diseases. 
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